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ABSTRACT 

T i m e l i n e s  f o r  each  crewman th roughou t  AAP-l/AAP-2 are  
c o n s t r u c t e d  t o  i n v e s t i g a t e  t h e  mutua l  c o m p a t i b i l i t y  of crew-time 
r e q u i r e m e n t s  for expe r imen t s  a s s i g n e d  t o  t h e  m i s s i o n .  I t  i s  
concluded  t h a t  on t h e  basis  o f  crew-time, c u r r e n t l y  a s s i g n e d  
e x p e r i m e n t s  can be  accommodated on t h e  m i s s i o n .  T h i s  c o n c l u s i o n  
res t s  upon s c h e d u l i n g  ground r u l e s  and exper iment  t i m e  r e q u i r e -  
ments  which a re  s u b j e c t  t o  r e v i s i o n  as t h e  program p roceeds  
t o w a r d  f l i g h t .  A t  p r e sen t ,  however, t h e  r e s u l t s  of t h i s  s t u d y  
i n d i c a t e  t h e  d e s i r a b i l i t y  of i n c o r p o r a t i n g  a l l  expe r imen t s  
c u r r e n t l y  a s s i g n e d  t o  AAP-l/AAP-2 i n t o  a b a s e l i n e  r e f e r e n c e  
f l i g h t  p l a n  as an a i d  t o  c o n t i n u i n g  d e s i g n  e f f o r t s  f o r  a l l  f l i g h t /  
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BELLCOMM, INC. 
955 L'ENFANT PLAZA NORTH, S.W. WASHINGTON, D.C. 20024 

SUBJECT: Experiment  S c h e d u l i n g  for 
t h e  AAP-l/AAP-2 Mission - 
Case 610  

DATE: December 11, 1 9 6 8  

moM: D .  J .  Belz  

MEMORANDUM F O R  F I L E  

1 . 0  I n t r o d u c t i o n  

T h i s  memorandum d e s c r i b e s  a s t u d y  u n d e r t a k e n  t o  
i n v e s t i g a t e  t h e  crew-time p r o f i l e  r e s u l t i n g  from t h e  p e r f o r -  
mance o f  e x p e r i m e n t s  a s s i g n e d  t o  t h e  AAP-l/AAP-2 m i s s i o n .  Time- 
l i n e s  f o r  e a c h  crewman throughout  t h e  e n t i r e  28 d a y  m i s s i o n  
were c o n s t r u c t e d  from t h e  crew-time r e q u i r e m e n t s  o f  e a c h  
e x p e r i m e n t ,  t o g e t h e r  w i t h  s c h e d u l i n g  g r o u n d r u l e s  c o n c e r n i n g  
meals, s l e e p  p e r i o d s ,  e x t r a v e h i c u l a r  a c t i v i t y ,  housekeeping ,  
e t c .  

A major  o b j e c t i v e  o f  t h i s  s t u d y  was t o  s c h e d u l e  i n  
t h e i r  e n t i r e t y  a l l  expe r imen t s  a s s i g n e d  t o  t h e  m i s s i o n  b y  NASA 
H e a d q u a r t e r s  i n  o r d e r  t o  a s s e s s  some o f  t h e  i m p l i c a t i o n s  o f  
s c h e d u l i n g  a l l  a s s i g n e d  expe r imen t s .  An a n a l y s i s  o f  t h e  r e -  
s u l t i n g  t i m e l i n e s ,  d i s c u s s e d  below, p r o v i d e s  an  i n d i c a t i o n  o f  
t h e  e x t e n t  t o  which c u r r e n t  expe r imen t  t i m e - r e q u i r e m e n t s  can  b e  
accommodated w i t h i n  t h e  framework o f  m i s s i o n  g r o u n d r u l e s  c u r r e n t l y  
b e i n g  employed w i t h i n  t h e  program a n d ,  i n  a d d i t i o n ,  p r o v i d e s  a 
bas i s  f o r  r e a s s e s s i n g  t h o s e  g r o u n d r u l e s  and t h e  crew-time r e -  
q u i r e m e n t s  o f  some e x p e r i m e n t s .  

2 . 0  ExDeriments Ass ianed  t o  AAP-l /AAP-2 

Experiments  a s s i g n e d  t o  t h e  A A P - l / A A P - 2  m i s s i o n  b y  
ML Program D i r e c t i v e  3 C *  a r e :  

a )  A A P - 1  

b )  AAP-2 

M402 
M487 
M051 
M050 
M052 
M056 
M058 
N O 5 3  
~ 0 1 8  

M O 5 5  
D O 1 9  
DO20 
TO25 
so18 
TO27 
M509 
M508 
TO20 

D O 2 1  

TO03 
M479 
TO13 
~ 0 1 8  
s o 0 9  
TO04 
~ 0 2 3  

so65  
TO21  
TO17 
DO22 
~ 0 1 7  
so19 
s o 2 0  
M489 
M493 
M492 

\ 
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Expe r imen t s  s018, ~018, TOl3, s 0 0 9 ,  T004, T023, S020, M489, 
M493, and M492 have s u b s e q u e n t l y  been removed from t h e  b a s e l i n e  
f o r  AAP-2;* exper iment  D O 1 7  h a s  been t e r m i n a t e d  by  t h e  USAF.** 
Some of  t h e  expe r imen t s  removed from t h e  AAP-2 b a s e l i n e  remain  
unde r  c o n s i d e r a t i o n  as p o s s i b l e  f u t u r e  c a n d i d a t e s  f o r  r e a s s i g n -  
ment t o  t h e  f l i g h t .  

Crew t i m e l i n e s  c o n s t r u c t e d  below are  based upon t h e  
e x p e r i m e n t s  a s s i g n e d  by D i r e c t i v e  3C, l e s s  DO17 and t h e  L i t t o n -  
S u i t  p o r t i o n s  of M508. 

3.0 Crew-Time Requirements  and C o n s t r a i n t s  

Crew-time r e q u i r e m e n t s  and c o n s t r a i n t s  f o r  e a c h  
a s s i g n e d  exper iment  are summarized i n  t h i s  s e c t i o n .  These e x p e r i -  
ment d e s c r i p t i o n s  are based on t h e  most r e c e n t  documenta t ion  
a v a i l a b l e  from MSC and MSFC and a re  i n d i v i d u a l l y  r e f e r e n c e d  i n  
t h e  f o l l o w i n g  pages. 

*Reference  2 
**Reference  3 
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Exper iment  M052 - "Bone and Muscle Chmges" 

1. O b j e c t i v e :  

To  measure changes i n  t h e  m u s c u l o - s k e l e t a l  s y s t e m  
d u r i n g  o r b i t a l  s p a c e  f l i g h t  by  m o n i t o r i n g  food  and f l u i d  i n -  
t ake  and by a n a l y s i s  o f  e x c r e t i o n  p r o d u c t s .  

2 .  Crew-Time Requirements  : * 
a. A l l  u r i n e  e l i m i n a t i o n s  of each  crewman are  t o  b e  

measured and samples  t a k e n .  

Ur ine  c o l l e c t i o n :  6 .5  minu tes /man /co l l ec t ion .  

Ur ine  sample d r y i n g :  5 .  minutes/man/drying f o r  
s e t t i n g  up samples  i n  d r y e r ;  1 0 .  minutes/man/ 
d r y i n g  f o r  stowage o f  d r i e d  samples .  

b .  Weighing of  e x p e r i m e n t a l  d i e t  food  and f l u i d s  f o r  e a c h  
crewman i n c l u d i n g  weighing o f  unconsumed food  (M056): 
3 .2  minutes/man/meal. 

c .  F e c a l  e l i m i n a t i o n s  o f  each  crewman are mass measured,  
l ogged ,  and s towed (M056): 

F e c a l  c o l l e c t i o n  (once  p e r  man p e r  d a y ) :  23 .  minu te s /  
c o l l e c t i o n .  

O p e r a t i o n  of f e c a l  d r y e r :  9 .  minutes/man/day. 

d .  Body mass o f  each crewman is measured d a i l y  (M058): 
5 minutes/man/day . 

*Reference  4 
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Exper imen t  ~ 0 5 6  - "Specimen Mass Measurement Device" 

1. O b j e c t i v e :  

T o  d e m o n s t r a t e  t h e  f e a s i b i l i t y  of mass measurement 
w i t h o u t  g r a v i t y  w h i l e  v a l i d a t i n g  t h e  d e s i g n  and f u n c t i o n  of t h e  
mass measurement  d e v i c e .  

2 .  C r e w - T i m e  Requi rements  : * 
a .  Checkout t h r e e  s t a n d a r d  mass measu r ing  d e v i c e  u n i t s  

( o n c e  o n l y )  : one man f o r  9 .  m i n u t e s .  

b .  Pe r fo rm s t a n d a r d  mass measurements : 
one man f o r  2 1 .  m inu te s  e a r l y  i n  m i s s i o n  
one man f o r  2 1 .  minutes  i n  midd le  of m i s s i o n  
one man for 2 1 .  minu te s  l a t e  i n  m i s s i o n .  

c .  See  d e s c r i p t i o n  of  Experiment  M052. 

*Refe rence  5 
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Experiment  SO15 - " E f f e c t s  of G r a v i t y  on S i n g l e  Human Cells1' 

1. O b j e c t i v e :  

To d e t e r m i n e  t h e  e f f e c t s  of p ro longed  z e r o  g r a v i t y  
on s i n g l e  human c e l l s .  

2 ,  Crew-Time Requirements  : I 

I a. Unstow and p r e p a r e  f o r  o p e r a t i o n  - one crewman f o r  
3 0 .  m i n u t e s .  * 

b .  A c t i v a t e  photography c y c l e  - one crewman f o r  3.  minu te s  
a t  i n t e r v a l s  o f  6 .  h o u r s . *  

c .  A c t i v a t e  feed  c y c l e  - one crewman f o r  3. minu te s  a t  
i n t e r v a l s  of 1 2 .  hour s .  * 

d .  F i x  and l a b e l  c y c l e  f o r  Biopack Number 1 ( B P l ) : * t  

A c t u a t e ;  r e a c t u a t e  30+2 - minu tes  l a t e r ;  r e a c t u a t e  
60+2 - minu tes  l a t e r .  Performed by one man on Day 6 .  

e .  F i x  and l a b e l  c y c l e  f o r  Biopack Number 2 ( B P 2 ) : * t  
~ 

A c t u a t e ;  r e a c t u a t e  60+2 - minu tes  l a t e r ;  r e a c t u a t e  
30+2 - minu tes  l a t e r .  Performed b y  one man on Day 1 0 .  

NOTE: Experiment  SOl5, which i s  c u r r e n t l y  p l anned  t o  u t i l i z e  
hardware i n t e n d e d  f o r  an Apol lo  m i s s i o n ,  ends  on Day 1 0 .  
The p r i n c i p a l  i n v e s t i g a t o r  i s  c u r r e n t l y  d e f i n i n g  t h e  
m o d i f i c a t i o n s  n e c e s s a r y  t o  e x t e n d  t h e  e x p e r i m e n t ' s  dura-  
t i o n  t o  t h e  m i s s i o n  d u r a t i o n  ( R e f e r e n c e  8 ) .  

*Reference  6 
t R e f e r e n c e  7 
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Experiment  SO27 - " G a l a c t i c  X-Ray Mapping" 

1. O b j e c t i v e :  

To pe r fo rm a h i g h  s e n s i t i v i t y  su rvey  o f  g a l a c t i c  
x-ray s o u r c e s  for a p o r t i o n  o f  t h e  c e l e s t i a l  s p h e r e .  

2 ,  Crew-Time Requirements  : * N O N E  

*Refe rence  6 
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Exper iment  M415 - "Thermal C o n t r o l  Coa t ings"  

1. O b j e c t i v e :  

T o  d e t e r m i n e  d e g r a d a t i o n  i n t e n s i t i e s  o f  t h e r m a l  con- 
t r o l  c o a t i n g s  r e s u l t i n g  from t h e  l a u n c h  envi ronment  and r o c k e t  
plume impingement .  

2 .  C r e w - T i m e  Requi rements :*  NONE 

*Refe rence  6 
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Exper iment  TO18 - " P r e c i s i o n  O p t i c a l  Coa t ings"  

1. O b j e c t i v e :  

To improve f l i g h t  mechanics  and t r a j e c t o r y  d a t a  
d u r i n g  t h e  f i r s t  f i f t y  s econds  o f  f l i g h t  by t r a c k i n g  t h e  
v e h i c l e  w i t h  a l a se r  beam r e f l e c t e d  from t h e  IU. 

2 .  Crew-Time  Requirem2nts  : * NONE 

*Refe rence  9 
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Exper iment  ~ 0 0 8  - " R a d i a t i o n  i n  S p a c e c r a f t "  

1. O b j e c t i v e :  

T o  measure  r a d i a t i o n  dose  r a t e s  and time i n t e g r a t e d  
dose e n t e r i n g  t h e  Command Module. 

2 .  C r e w - T i m e  Requ i remen t s :*  

a .  One a s t r o n a u t  pe r fo rms  expe r imen t  w h i l e  p a s s i n g  t h r o u g h  
t h e  S o u t h  A t l a n t i c  Anomaly on t h r e e  s e p a r a t e  o r b i t s :  
7 .  m i n u t e s / o r b i t .  

b .  One a s t r o n a u t  per forms expe r imen t  w h i l e  o u t s i d e  t h e  
S o u t h  A t l a n t i c  Anomaly on t h r e e  s epa ra t e  o r b i t s :  
1 6 .  m i n u t e s / o r b i t  . 

*Refe rence  1 0  
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Exper iment  M402 - " O r b i t a l  Workshop" 

1. O b j e c t i v e :  

T o  d e m o n s t r a t e  t h e  f e a s i b i l i t y  of  p r o v i d i n g  a 
h a b i t a b l e  s h i r t s l e e v e  environment  w i t h i n  an o r b i t i n g  S-IVB 
s p e n t  s t a g e .  

2 .  Crew-Time Requirements  : * 
a. A c t i v a t i o n  o f  A i r l o c k  Module and M u l t i p l e  Docking 

Adap te r :  1 0 .  man h o u r s .  

b .  A c t i v a t i o n  of O r b i t a l  Workshop p r i o r  t o  Experiment 
M487: 2 6 . 5  man h o u r s ,  

NOTE: For s c h e d u l i n g  i t  i s  assumed t h a t  t h e  t o t a l  work t i m e  
can be broken  up a r b i t r a r i l y  i n t o  segments  h a v i n g  rea- 
s o n a b l e  d u r a t i o n s .  

* A l l o c a t i o n  employed i n  Refe rence  7 
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Experiment  M487 - " H a b i t a b i l i t y / C r e w  Q u a r t e r s "  

1. O b j e c t i v e :  

To  e s t a b l i s h  and e v a l u a t e  h a b i t a b l e  q u a r t e r s  and 
a s s o c i a t e d  equipment as an aid t o  f u t u r e  m i s s i o n  d e s i g n .  

2 .  C r e w - T i m e  Requi rements :*  

1 0 5 .  man h o u r s .  

NOTES : 

1. E s t i m a t e s  of t i m e  r e q u i r e d  t o  p e r f o r m  Experiment  M587 
v a r y  c o n s i d e r a b l y :  t h e  Experiment  Implemen ta t ion  P l a n  
f o r  M487, dated September 20, 1 9 6 7 ,  s p e c i f i e d  a crew 
t i m e  r e q u i r e m e n t  of 44. man-hours; Reference  6 s t a t e s  
t h a t  "approx ima te ly  t h r e e  days  t o t a l  m i s s i o n  t i m e "  i s  
r e q u i r e d .  

2 .  For s c h e d u l i n g  i t  i s  assumed t h a t  t h e  t o t a l  work t i m e  
can b e  broken  up a r b i t r a r i l y  i n t o  segments  h a v i n g  rea- 
s o n a b l e  d u r a t i o n s .  

* A l l o c a t i o n  Employed i n  Reference  7 
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Exper iment  M O 5 l  - I ICard iovascular  Funct ion ' '  

1. O b j e c t i v e :  

T o  d e t e c t  a l t e r a t i o n s  i n  t h e  c a r d i o v a s c u l a r  f u n c t i o n  
which may degrade  performance of  t h e  c a r d i o v a s c u l a r  sys tem 
d u r i n g  s p a c e  f l i g h t  or a f t e r  r e t u r n  t o  t h e  e a r t h ' s  s u r f a c e .  

2 .  C r e w - T i m e  Requirem2nts  : * 
Two of t h e  t h r e e  crewmen s e r v e  as exper iment  s u b j e c t s ;  

t h e  t h i r d  crewman f u n c t i o n s  as an o b s e r v e r .  The exper iment  i s  
t o  be  per formed a minimum of f o u r  t i m e s  on each  s u b j e c t  w i t h  a 
t h r e e  day i n t e r v a l  between performances on t h e  same man. Each 
per formance  r e q u i r e s  t h e  o b s e r v e r  and a s u b j e c t  s i m u l t a n e o u s l y  
f o r  63 .  m i n u t e s .  

3 .  Crew-Time C o n s t r a i n t s  :* 
a .  

b .  

C .  

d .  

The crewman d e s i g n a t e d  as t h e  o b s e r v e r  i n  t h i s  e x p e r i -  
ment must b e  a p h y s i c i a n .  

Lower body n e g a t i v e  p r e s s u r e  (LBNP) must n o t  b e  a p p l i e d  
t o  a s u b j e c t  w i t h i n  t h r e e  hour s  a f t e r  a meal .  

LBNP must n o t  b e  a p p l i e d  t o  a s u b j e c t  w i t h i n  two hour s  
f o l l o w i n g  h i s  per formance  o f  Experiment  M053. 

Experiment  i s  n o t  t o  be performed on a s u b j e c t  who i s  
unduly f a t i g u e d .  

*Reference  11 
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Experiment  M050 - "Metabo l i c  Cos ts  of  I n f l i g h t  Tasks" 

1. O b j e c t i v e :  

To de t e rmine  i f  man's m e t a b o l i c  e f f e c t i v e n e s s  i n  
d o i n g  mechan ica l  work i s  p r o g r e s s i v e l y  a l t e r e d  by  exposure  
t o  t h e  s p a c e  environment  and t o  de t e rmine  t h e  m e t a b o l i c  c o s t  
of a c t i v i t i e s  when man i s  e f f e c t i v e l y  d e p r i v e d  of  g r a v i t y .  

2 .  C r e w - T i m e  Requirements  : * 
Each crewman w i l l  pe r fo rm each  of  modes A ,  B ,  and C 

t h r e e  t imes d u r i n g  t h e  mis s ion  - once e a r l y ,  once i n  t h e  m i d d l e ,  
and once l a t e  i n  t h e  m i s s i o n .  
o b s e r v e r  as f o l l o w s  : 

Each mode r e q u i r e s  a s u b j e c t  and 

a .  Mode A - R e s t i n g  Metabo l i c  Rate and B i c y c l e  Ergometry 

I 9 0 .  min. S u b j e c t  I 

Observer  

b .  Mode B - Unsui ted  Maintenance and Cons tan t  Work Task  

S u b j e c t  I 85. min. I 

Observe r  1 40.  min. 
1 

c .  Mode C - S u i t e d  Maintenance and Cons tan t  Work Task  

S u b j e c t  1 2 0 .  min. 

Obse rve r  

t I 
70 .  min. I 

3 .  Crew-Time  C o n s t r a i n t s  ( A l l  Modes) : *  
Experiment  i s  n o t  t o  be  performed w i t h i n  2 hour s  a f t e r  

p e r f o r m i n g  M018, w i t h i n  3 hours  a f t e r  a meal, o r  w i t h i n  2 h o u r s  
a f t e r  s e v e r e  e x e r c i s e .  

*Reference  1 2  
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Exper iment  M058 - "Body Mass Measurement Device" 

1. O b j e c t i v e :  

T o  d e m o n s t r a t e  t h e  f e a s i b i l i t y  of  body mass measure- 
ment i n  a "low g r a v i t y "  environment;  t o  v a l i d a t e  t h e  d e s i g n  of 
t h e  body mass measurement system; and t o  s u p p o r t  Experiment  MO52. 

2 .  C r e w - T i m e  Requirements  : * 
See d e s c r i p t i o n  of Experiment  MO52. 

3.  Crew-Time C o n s t r a i n t s  : * 
Perform body mass measurements f o l l o w i n g  s l e e p  p e r i o d  

e a c h  day .  

*Reference  6 
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Exper iment  M053 - "Human V e s t i b u l a r  Func t ion"  

1. O b j e c t i v e :  

To de te rmine  s u s c e p t i b i l i t y  o f  a s t r o n a u t s  t o  motion 
s i c k n e s s  or i l l u s i o n s  h a v i n g  a v e s t i b u l a r  o r i g i n  w h i l e  i n  a 
w e i g h t l e s s  c o n d i t i o n ;  t o  de t e rmine  i f  p ro longed  absence  o f  
g r a v i t y  w i l l  p roduce  changes i n  g r a v i t y  r e c e p t o r  a c t i v i t y .  

2 .  Crew-Time Requirements  : * 
a .  S p a t i a l  L o c a l i z a t i o n  T e s t  

To b e  per formed b y  each  crewman once e a r l y ,  
once i n  t h e  midd le ,  and once l a t e  i n  t h e  m i s s i o n .  
Each per formance  r e q u i r e s  a s u b j e c t  and o b s e r v e r  
s i m u l t a n e o u s l y  f o r  55 .  m i n u t e s .  For each  group 
o f  t e s t s ,  a l l  t h r e e  crewmen must b e  t e s t e d  w i t h i n  
a 1 6 .  hour  p e r i o d .  

b .  E a r  Canal  T e s t  

To  be per formed by each  crewman one day b e f o r e  
and one day a f t e r  pe r fo rming  t h e  s p a t i a l  l o c a l i -  
z a t i o n  t e s t .  Each per formance  r e q u i r e s  a s u b j e c t  
and o b s e r v e r  s i m u l t a n e o u s l y  f o r  4 0 .  m i n u t e s .  

3 .  C r e w - T i m e  C o n s t r a i n t s  : * 
Performance of  M018 and M051 s h o u l d  b e  s c h e d u l e d  

t o  a v o i d  t h e  c a r r y - o v e r  o f  t e s t  r e s p o n s e  symptoms t o  M053 
and v i c e  v e r s a .  

*Refe rences  6 and 13  
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Experiment  ~ 0 1 8  - " I n f l i g h t  Vectorcardiogram" 

1. O b j e c t i v e :  

To measure e l e c t r o c a r d i a c  p o t e n t i a l  d u r i n g  weight -  
l e s s n e s s  and i n  t h e  immediate  p o s t - f l i g h t  p e r i o d .  

2 .  C r e w - T i m e  Requi rements :*  

Experiment  i s  performed on each  crewman once eve ry  

S u b j e c t  5 0 .  min. 
o t h e r  day.  

I -I 

14, min. 

3 .  Crew-Time C o n s t r a i n t s  : * 
Experiment  i s  n o t  t o  b e  per formed w i t h i n  3 .  h o u r s  

a f t e r  a meal o r  w i t h i n  1 / 2  hour a f t e r  s e v e r e  e x e r c i s e .  
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Experiment  M055 - "Time and Motion Study" 

1. O b j e c t i v e :  

t a sks  are  per formed b y  a s t r o n a u t s  when compared w i t h  ground- 
based pe r fo rmances ,  as measured by t ime  and mot ion  s t u d i e s .  

T o  de t e rmine  t h e  e f f e c t i v e n e s s  w i t h  which i n - f l i g h t  

2 .  C r e w - T i m e  Requi rements :*  

The t i m e  r e q u i r e d  t o  s e t u p  and o p e r a t e  a camera and 
l i g h t s  i s  i n c o r p o r a t e d  i n  t h e  crew t i m e l i n e s  of expe r imen t s  t o  
be  pho tographed .  
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Experiment  D O 1 9  - " S u i t  Donning and S l e e p  S t a t i o n  E v a l u a t i o n "  

1. O b j e c t i v e  : 

To e v a l u a t e  t h e  MOL s l e e p  s t a t i o n ;  t o  e v a l u a t e  
t i m e l i n e s  and t e c h n i q u e s  f o r  donning t h e  MOL p r e s s u r e  
s u i t  i n  a zero-G envi ronment .  

2 .  Crew-Time Requirements  : * 
a.  A s u b j e c t  and o b s e r v e r  a r e  r e q u i r e d  f o r  t h e  f o l l o w i n g  

sequence  : 

Don MOL p r e s s u r e  s u i t  w i t h  l i q u i d  c o o l e d  garment :  
2 9 .  minu te s  ( i n c l u d i n g  11. minu tes  of M055). 

DO20 s u i t e d  t a s k s .  

Doff s u i t  and i n i t i a t e  s u i t  d r y i n g :  2 4 .  m i n u t e s .  

b .  A s u b j e c t  and o b s e r v e r  are  r e q u i r e d  f o r  t h e  f o l l o w i n g  
a c t i v i t y :  

Don and d o f f  MOL s u i t  w i t h  c o n s t a n t  wear garment 
and i n i t i a t e  s u i t  d ry ing :  35.  minu te s .  

c .  E n t e r  MOL s l e e p  s t a t i o n  ( s h i r t s l e e v e )  ; e v a l u a t e ;  
e g r e s s  and s e c u r e  s t a t i o n :  one man f o r  2 4 .  m inu te s .  

3. C r e w - T i m e  C o n s t r a i n t s  : +I 

S u i t  d r y i n g  o p e r a t i o n  r e q u i r e s  1. hour  and i s  una t -  
t e n d e d  by crew a f t e r  i n i t i a t i o n .  
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Experiment  DO20 - " A l t e r n a t e  R e s t r a i n t s  E v a l u a t i o n "  

1. O b j e c t i v e :  

To e v a l u a t e  t h e  c a p a b i l i t y  o f  t h e  MOL foot, l e g ,  
p e l v i c ,  and waist r e s t r a i n t s  t o  p o s i t i o n  an a s t r o n a u t  w h i l e  
p e r f o r m i n g  a s s i g n e d  t a s k s .  

2 .  Crew-Time  Requirements  : * 
a. One man i s  r e q u i r e d  for t h e  f o l l o w i n g  sequence :  

S e t u p  2 1 .  m i n u t e s  
F i x i t y  Task Board /F ix i ty  R e s t r a i n t s  O p e r a t i o n s  7 5 .  minu te s  
T r a n s i t  i o n  7 .  m i n u t e s  
M508 Task Board/MOL R e s t r a i n t s  O p e r a t i o n s  1 0 8 .  m i n u t e s  
Trans  i t  i o n  1 6 .  m i n u t e s  
M508 Task Board/M508 R e s t r a i n t s  1 0 8 .  minu te s  

b .  One s u b j e c t  and one mon i to r  are  r e q u i r e d  f o r  t h e  
f o l l o w i n g  sequence :  

D O 1 9  MOL S u i t  Donning w i t h  LCG 
F i x i t y  Task B o a r d / F i x i t y  R e s t r a i n t s  S u i t e d  

O p e r a t i o n  93 .  m i n u t e s  
7 .  m i n u t e s  T r a n s i t i o n  

~ 5 0 8  Task Board/MOL R e s t r a i n t s  113 .  m i n u t e s  
Trans  i t  i on 1 6 .  m i n u t e s  

113. m i n u t e s  ~ 5 0 8  Task Board/M508 R e s t r a i n t s  
Stow R e s t r a i n t s  and Tools  1 2 .  m i n u t e s  
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E;sp?rinient TO25 - "Coronagraph Con tamina t ion  Measurements' '  

1. O b j e c t i v e :  

T o  d e t e r m i n e  composi t ion  of  l o c a l  a tmosphere  abou t  
t h e  s p a c e c r a f t  and  t o  i d e n t i f y  changes  i n  t h a t  a tmosphere  
c a u s e d  b y  t h r u s t e r s ,  waste dumps, and  v e h i c l e  o r i e n t a t i o n .  

2 .  Crew-Time Requi rements  : * 
One man i s  r e q u i r e d  for t h e  f o l l o w i n g  sequence :  

S e t u p  e x p e r i m e n t  i n  s c i e n t i f i c  a i r l o c k  2 4 . 5  m i n u t e s  
Pe r fo rm photography sequence  d u r i n g  

e n t i r e  s u n l i t  p o r t i o n  of  4 .  noncon- 
s e c u t i v e  o r b i t s  

Remove and stow e x p e r i m e n t .  2 5 . 5  minu tes  

* R e f e r e n c e  1 8  



BELLCOMM, INC. - 21 - 

Exper iment  S 0 1 8 - M i  c r ome t e o r  o i  d C o 1 l e  c t i o n "  

1. O b j e c t i v e :  

T o  c o l l e c t  small  mic rometeo ro ids ;  to measure t h e  
f l u x  of  l a r g e  m i c r o m e t e o r o i d s ;  t o  c a r r y  o u t  b i o l o g i c a l  ex- 
p o s u r e  and c o l l e c t i o n  e x p e r i m e n t s .  

2 .  C r e w - T i m e  Requirem(2nts : 8 

S e t u p  i n  S c i e n t i f i c  A i r l o c k ,  1 6  e x p o s u r e s  o f  
25. m i n u t e s  d u r a t i o n  e a c h ,  s towage and da t a  r e c o r d i n g :  one 
m a r l  f o r  8 .  i i ou r s .  

*Refe rence  6 
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Exper iment  TO27 - "Contaminat ion  Measurement" 

1. O b j e c t i v e :  

T o  measure  s k y  background due t o  s o l a r  i l l u m i n a t i o n  
of c o n t a m i n a t i n g  p a r t i c l e s  a b o u t  t h e  s p a c e c r a f t ;  
changes  i n  t h e  o p t i c a l  p r o p e r t i e s  of  l e n s ,  m i r r o r ,  and g r a t i n g  
components r e s u l t i n g  from s u r f a c e  c o n t a m i n a t i o n .  

t o  measure 

2 .  Crew-Time  Requ i remen t s :*  

a .  

b .  

S e t u p  sample  a r r a y  sys tem i n  s c i e n t i f i c  a i r l o c k  and 
d e p l o y :  one man f o r  3 4 .  m i n u t e s .  

Af t e r  5 d a y s ,  r e t r a c t  and s tow sample  a r r a y  s y s t e m :  
one  man f o r  73 .  minu te s .  

S e t u p  p h o t o m e t e r  sys t em i n  s c i e n t i f i c  a i r l o c k  and 
d e p l o y :  one man f o r  55 .  m i n u t e s .  

Pe r fo rm o b s e r v a t i o n s  f o r  32 .  m i n u t e s  i n  s u n l i g h t  
and  32. m i n u t e s  i n  ear th ' s  shadow on e a c h  of f o u r  
s u c c e e d i n g  o r b i t s .  

R e t r a c t  and  s tow p h o t o m e t e r  s y s t e m :  one man f o r  
4 7 . 4  m i n u t e s .  

*Refe rence  19 
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Exper iment  M509 - "As t ronau t  Maneuvering Equipment" 

1. Obj e c t i v e  : 

To e v a l u a t e  t h r e e  e x t r a v e h i c u l a r  maneuvering u n i t s  
and t o  o b t a i n  b e t t e r  u n d e r s t a n d i n g  of  EVA maneuvering p rob lems ,  

2 .  Crew-Time  Requi rements :*  

T h i s  expe r imen t  i s  performed i n  f o u r  " r u n s " ,  w i t h  
e a c h  run  on a separate  day and a t  l eas t  two days between each  
r u n  t o  minimize ove rboa rd  dumping of  c a b i n  a tmosphere  th rough  a 
p r e s s u r e  r e l i e f  v a l v e .  

Run Number 1 Crewmen A ,  B for 2 3 5 .  minutes  s i m u l t a n e o u s l y .  

Run Number 2 Crewmen A ,  C f o r  2 2 5 .  minu tes  s i m u l t a n e o u s l y .  

Run Number 3 Crewmen A ,  B f o r  235. minutes  s i m u l t a n e o u s l y .  

Run Number 4 Crewmen B ,  C for 1 6 0 .  minu te s  s i m u l t a n e o u s l y .  

*Refe rence  20 
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Exper iment  ~ 5 0 8  - " A s t r o n a u t  EVA Hardware E v a l u a t i o n "  

1. O b j e c t i v e :  

T o  e v a l u a t e  EVA hardware i r ?  a z e r o  g r a v i t y  env i ronmen t .  

2 .  C r e w - T i m e  Requ i remen t s :  * 
T h i s  expe r imeLi t  i s  per formed i n  s i x  r u n s ,  w i t h  e a c h  

r u n  on a s epa ra t e  day and a t  l e a s t  two days  between s u c c e s s i v e  
r u n s  t o  minimize  o v e r b o a r d  v e n t i n g  of  t h e  c a b i n  a tmosphe re .  

Deploy expe r imen t  equipment :  one man for 1 . 5  h o u r s .  

Run Numbers 1, 2 ,  and 5 - Block I1 S u i t :  two men 
s i m u l t a n e o u s l y  f o r  4.5 h o u r s / r u n .  

Run Numbers 3 ,  4, 6 - L i t t o n  Hard S u i t :  two men 
s i m u l t a n e o u s l y  f o r  4.5 h o u r s / r u n .  

Stow expe r imen t  equipment:  one man for 1 . 5  h o u r s .  
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Experiment  TO20 - "Je t  Shoes" 

1. O b j e c t i v e :  

To d e t e r m i n e  t h e  f e a s i b i l i t y  of t h e  j e t  shoe  concept  
f o r  e x t r a - v e h i c u l a r  maneuvering b y  u s i n g  t h e  Foo t -Con t ro l l ed  
Maneuvering Uni t  (FCMU) . 
2 .  C r e w - T i m e  Requirements  : * 

T h i s  expe r imen t  i s  per formed i n  t h r e e  r u n s  w i t h  e ach  
on a s e p a r a t e  day t o  minimize ove rboa rd  dumping of  cab in  atmo- 
s p h e r e .  Each r u n  r e q u i r e s  two men s i m u l t a n e o u s l y  f o r  t h e  
f o l l o w i n g  d u r a t i o n s  : 

Run Number 1: 151. minu te s  
Run Number 2 :  87 .  minu te s  
Run Number 3 :  6 7 .  minu te s  
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Experiment  D O 2 1  - "Expandable Ai r lock"  

1. O b j e c t i v e :  

To v a l i d a t e  t h e  des ign  of an expandable  a i r l o c k  
i n t e n d e d  f o r  o p e r a t i o n a l  a p p l i c a t i o n s  on f u t u r e  manned space -  
c r a f t ;  t o  e v a l u a t e  t h e  c o m p a t i b i l i t y  of t h e  a s t r o n a u t  w i t h  
t h e  a i r l o c k  d u r i n g  i n g r e s s  and e g r e s s  maneuvers.  

2 .  Crew-Time Requirements  : * 
Deployment o f  expandable  a i r l o c k  i s  a c t u a t e d  from 

w i t h i n  t h e  s p a c e c r a f t .  E v a l u a t i o n  of  a i r l o c k ,  i n c l u d i n g  i n g r e s s /  
e g r e s s  by one a s t r o n a u t  and sample r e t r i e v a l  r e q u i r e s  2-hours of 
EVA by two crewmen. 

3 .  Crew-Time C o n s t r a i n t  : * 
Requi red  photography i s  t o  be performed i n  s u n l i g h t .  

*Reference  6 
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Exper iment  SO65 - "Mul t iband  T e r r a i n  Photography"  

1. O b j e c t i v e :  

T o  o b t a i n  s p e c t r a l  r e f l e c t a n c e  of  s e l e c t e d  areas 
and h i g h  q u a l i t y  p h o t o s  f o r  g e o l o g i c ,  g e o g r a p h i c ,  and oceano- 
g r a p h i c  s t u d y  by s i m u l t a n e o u s  e x p o s u r e s  w i t h  f o u r  d i f f e r e n t  
f i l m / f i l t e r  c o m b i n a t i o n s .  

2 .  C r e w - T i m e  Requ i remen t s :#  

T h i s  expe r imen t  w i l l  r e q u i r e  one crewman f o r  a t o t a l  
of %lo. h o u r s .  S p e c i f i c  t imes  a t  which so65 i s  t o  b e  pe r fo rmed  
w i l l  b e  d e t e r m i n e d  d u r i n g  t h e  f l i g h t  by w e a t h e r  "and  o t h e r  
c o n s t r a i n t s  . I1  
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Exper iment  TO03 - " I n - f l i g h t  Nephelometer" 

1. O b j e c t i v e :  

To d e t e r m i n e  a e r o s o l  p a r t i c l e  s i z e ,  q u a n t i t y ,  and 
d i s t r i b u t i o n  as a f u n c t i o n  of t i m e  w i t h i n  t h e  s p a c e c r a f t ;  t o  
c o l l e c t  a e r o s o l  p a r t i c l e s  f o r  p o s t - f l i g h t  a n a l y s i s ,  

2 .  C r e w - T i m e  Requirements  : * 
One crewman i s  r e q u i r e d  f o r  45. minu te s  on each  o f  

1 4 .  separate  d a y s ,  t h e  f i r s t  o f  which i s  as e a r l y  as p o s s i b l e  
i n  t h e  m i s s i o n .  Measurements are  t o  be made i n  t h e  CM, MDA, 
AM, and OWS each  t i m e  t h e  exper iment  i s  pe r fo rmed ,  
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Exper imen t  M479 - "Zero  G r a v i t y  F l a m m a b i l i t y "  

1. O b j e c t i v e :  

To i g n i t e  v a r i o u s  s o l i d  mater ia l s  i n  a c o n t r o l l e d  
a tmosphe re  u n d e r  w e i g h t l e s s  c o n d i t i o n s  t o  d e t e r m i n e  p r o p a g a t i o n  
r a t e s  and  t h e  e f f e c t i v e n e s s  of e x t i n g u i s h i n g  a g e n t s .  

2 .  C r e w - T i m e  Requirements:" 

One man i s  r e q u i r e d  f o r  t h e  f o l l o w i n g  s e q u e n c e :  

S e t u p  and checkout  1 3 0 .  minu te s  

100  t e s t s ,  i n c l u d i n g  f i l m  
changes  and g a s  sampl ing  
@? 8 . 8  m i n u t e s / t e s t  = 880 .  minu te s  

Stowage 2 7 .  minu te s  

NOTE: A l l  1 0 0  t e s t s  need  n o t  b e  pe r fo rmed  i n  a s i n g l e  r u n .  

* R e f e r e n c e  2 4  
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Experiment  TO13 - " C r e w  Veh ic l e  D i s t u r b a n c e s "  

1. O b j e c t i v e :  

To measure t h e  e f f e c t s  o f  crew motion on manned 
s p a c e c r a f t  dynamics i n  o r d e r  t o  d e f i n e  a l l o w a b l e  crew a c t i v i t i e s  
d u r i n g  e x p e r i m e n t s  r e q u i r i n g  extreme p o i n t i n g  a c c u r a c i e s  or space -  
c r a f t  s t a b i l i t y .  

2 .  Crew-Time Requirements  : * 
2 5 min 4 4 .  min. Crewman A I-,iiT.* min,  1 

( C M  L o c a t i o n )  
I 

6 7 .  min. 1 min 
Crewman B 1 1 . 1 3 .  min.1 

1 Crewman C 
1 

6 7 .  

I 1 4 .  min. 
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Experiment  SO09 - "Nuc lea r  Emulsion" 

1. O b j e c t i v e :  

To  s t u d y  t h e  r a d i a t i o n  and p a r t i c l e  environment  
s p a c e  as a f u n c t i o n  o f  t i m e .  

2 .  Crew-Time  Requirements  : * 
One man i s  r e q u i r e d  f o r  t h e  f o l l o w i n g  sequence :  

I n s t a l l  and a c t i v a t e  expe r imen t :  %1/2 hour .  

Af t e r  1 8  or more d a y s ,  d e a c t i v a t e  and s tow:  
%1/2 hour .  

*Reference  6 
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Exper iment  TO04 - "Frog O t o l i t h  Func t ion"  

1. O b j e c t i v e :  

T o  d e t e r m i n e  t h e  o t o l i t h  r e s p o n s e  of f r o g s  d u r i n g  
a p r o l o n g e d  p e r i o d  of w e i g h t l e s s n e s s .  

2 .  C r e w - T i m e  Requi rements  : #  

No s c h e d u l e d  crew a c t i v i t i e s .  

*Refe rence  2 6  
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Exper iment  TO23 - " S u r f a c e  Adsorbed Mater ia ls"  

1. O b j e c t i v e :  

T o  c o l l e c t  samples  of  ma te r i a l s  which a d s o r b  on tkle 
s p a c e c r a f t  e x t e r i o r  d u r i n g  v a r i o u s  s t a g e s  o f  i n s e r t i o n  i n t o  
o r b i t .  

2 .  Crew-Time Requiremencs:"  

Samples  a re  t o  b e  r e c o v e r e d  on t h e  f i f t h  day  o f  t h e  
m i s s i o n  d u r i n g  a n  EVA p e r i o d  of  5 0 .  minu te s  d u r a t i o n .  

3 .  C r e w - T i m e  C o n s t r a i n t s  : * 
Per fo rm EVA sample r e c o v e r y  o p e r a t i o n s  d u r i n g  t h e  

s u n l i t  p o r t i o n  o f  a n  o r b i t .  

*Refe rence  2 7  
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Experiment  T O 2 1  - "Meteoroid V e l o c i t y "  

1. O b j e c t i v e :  

To measure t h e  impact v e l o c i t y  and  p e n e t r a t i o n  d e p t h  
o f  m e t e o r o i d s  i n t o  s o f t  aluminum. 

2 .  Crew-Time Requi rements  : * 
J e t t i s o n  expe r imen t  cove r  and a c t i v a t e  e l e c t r o n i c s  

module:  one man f o r  "a few seconds . ' '  

3 .  C r e w - T i m e  C o n s t r a i n t s  : Y *  

Deploy exper iment  as soon as p o s s i b l e  a f t e r  l a u n c h .  
(Undeployed exper iment  p a r t i a l l y  b l o c k s  r a d i a t o r . )  

NOTE: P a n e l s  are t o  be  r e c o v e r e d  v i a  EVA on AAP-3 and  AAP-3A 
m i s s i o n s . *  

*Reference  6 
**Reference 2 8  
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Experiment  TO17 - "Meteoroid Impact and  Eros ion"  

1. O b j e c t i v e :  

To measure t h e  meteoro id  e r o s i o n  r a t e  on a vycor  
g l a s s  s u r f a c e ;  t o  de t e rmine  t h e  e f f e c t s  o f  me teo ro id  e r o s i o n  on 
o p t i c a l  p r o p e r t i e s  of  g l a s s ;  t o  v e r i f y  Pegasus data  o b t a i n e d  w i t h  
1 . 5  m i l  aluminum p l a t e s .  

2 .  Crew-Time Requirements  : * 
Deploy expe r imen t :  one man f o r  1 5 .  minu te s .  

3 .  C r e w - T i m e  C o n s t r a i n t s : * #  

Deploy exper iment  as soon as p o s s i b l e  a f t e r  l a u n c h .  
(Undeployed exper iment  p a r t i a l l y  b l o c k s  r a d i a t o r .  ) 

NOTE: Samples are  t o  be r ecove red  v i a  EVA d u r i n g  t h e  AAP-3A 
m i s s i o n .  *** 

*Time a l l o c a t i o n  employed i n  Refe rence  7 
**Reference  2 8  

***Reference 6 
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Experiment  DO22 - "Expandable S t r u c t u r e s  f o r  Recovery" 

1. O b j e c t i v e :  

To e v a l u a t e  two t y p e s  of  expandab le  g l a s s - f i b e r  
p a n e l s  a f t e r  exposure  to t h e  p a c k i n g ,  s t o r a g e ,  l a u n c h ,  and 
o r b i t a l  env i ronmen t s .  

2 .  Crew-Time Requi rements :*  

a )  Deploy d u r i n g  an  EVA p e r i o d  " e a r l y  i n  m i s s i o n : "  
3 0 .  m i n u t e s .  

b )  Recover samples d u r i n g  a n  EVA p e r i o d  " l a t e  i n  
m i s s i o n : "  6 0 .  minu te s .  

3 .  Crew-Time C o n s t r a i n t s : "  

Deployment and a s s o c i a t e d  photography must b e  done 
d u r i n g  the s u n l i t  p o r t i o n  o f  an  o r b i t .  

NOTE: Two sample p a n e l s  w i l l  be r e c o v e r e d  v i a  EVA d u r i n g  t h e  
AAP-3A m i s s i o n . *  

*Reference  6 
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Exper iment  SO19 - " U l t r a v i o l e t  S t e l l a r  Astronomy" 

1. O b j e c t i v e :  

To s u r v e y  u l t r a v i o l e t  r a d i a t i o n  from s t e l l a r  s o u r c e s .  

2 .  C r e w - T i m e  Requirements  : 

Unstow e x p e r i m e n t ,  i n s t a l l  i n  s c i e n t i f i c  a i r l o c k ,  
p e r f o r m  exper iment  d u r i n g  9 .  n i g h t  p a s s e s ,  remove exper iment  
and s tow:  ~5 h o u r s .  (Number of crewmen r e q u i r e d  i s  y e t  t o  
be  d e t e r m i n e d . )  

*Reference  6 
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Experiment S O 2 0  - "X-Ray/UV S o l a r  Photography" 

1. O b j e c t i v e :  

To pho tograph  t h e  sun i n  t h e  ex t reme u l t r a v i o l e t  
and x-ray p o r t i o n s  o f  t h e  e l e c t r o m a g n e t i c  spec t rum.  

2 .  Crew-Time  Requirements  : * 
The f o l l o w i n g  sequence i s  per formed by one crewman 

once e a r l y  i n  t h e  m i s s i o n  and  once as late as p o s s i b l e  i n  t h e  
m i s s i o n :  

Se tup  exper iment  i n  s c i e n t i f i c  a i r l o c k ;  
r e q u i r e d  t ime  n o t  s t a t ed .  

O b t a i n  t h r e e  3 0 .  minute  e x p o s u r e s ,  one 1 5 .  
minu te  exposure ,  one 8 .  minute  e x p o s u r e ,  
and  one 5 .  minute  exposure .  

Remove and stow equipment :  r e q u i r e d  t ime  
n o t  s t a t ed .  

3.  Crew-Time C o n s t r a i n t s  : * 
O b t a i n  pho tograph ic  e x p o s u r e s  f rom 5 .  minu te s  a f t e r  

s p a c e c r a f t  s u n r i s e  t o  5 .  minutes  b e f o r e  s p a c e c r a f t  s u n s e t  d u r i n g  
any o r b i t .  

*Reference  6 
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To t e s t  t h e  performance o f  w ick ing  e v a p o r a t i v e  heat  
exchange r s  under  w e i g h t l e s s  c o n d i t i o n s  f o r  comparison w i t h  
e a r t h - b a s e d  ( l g . )  per formance .  

2 .  Crew-Time Requirements  : * 
The f o l l o w i n g  sequence i s  to be  per formed b y  one man: 

Se tup  expe r imen t :  2 .  hour s  

Per form 45.  exper iment  runs @ 1 / 2  hour / run  

Stow expe r imen t :  1 / 2  hour  

NOTE: After  i n i t i a l  s e t u p ,  M489 can be  per formed i n  1 / 2  hour  
i n c r e m e n t s  o f  t i m e . *  

*Reference  2 9  
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Experiment  M493 - " S e l f  Contained E l e c t r o n  Beam Welding" 

1. O b j e c t i v e :  

To d e m o n s t r a t e  weld ing  and de te rmine  mater ia l  
b e h a v i o r  d u r i n g  we ld ing  under c o n d i t i o n s  of  vacuum and we igh t -  
l e s s n e s s .  

2 .  Crew-Time Requ i remen t s :% 

T h i s  exper iment  r e q u i r e s  one man f o r  1-3/4 h o u r s .  

*Reference  6 
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Exper iment  M492 - " J o i n i n g  of T u b u l a r  Assemblies i n  a Space  

1. O b j e c t i v e :  

Environment"  

To j o i n  s t a i n l e s s  s t e e l  t u b i n g  by  e x o t h e r m i c  b r a z i n g  
a n d  t o  d e t e r m i n e  t h e  e f f e c t s  on j o i n t  s t r e n g t h  of vacuum and  
w e i g h t l e s s  c o n d i t i o n s  d v r i n g  b r a z i n g .  

2 .  Crew-Time Requ i remen t s :*  

T h i s  e x p e r i m e n t  r e q u i r e s  one crewman for 3-1/2 h o u r s .  

*Refe rence  6 
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The l a u n c h ,  docking ,  and d e o r b i t  s equence  of t h e  
A A P - l / A A P - 2  m i s s i o n  employed i n  t h i s  s t u d y  was b a s e d  on t h e  
MSC P r e l i m i n a r y  B a s e l i n e  Reference  Miss ion*  (PBRM)  and t h e  
ML-15 l a u n c h  s c h e d u l e  : **  

I n i t i a l  c i r c u l a r  o r b i t a l  a l t i t u d e :  220 nm*** 
O r b i t a l  i n c l i n a t i o n :  $29' 
Launch d a t e  of  A A P - 1 :  August 1 9 7 1  

Launch time-of-day f o r  A A P - 1 :  3:2O PM EST 
Complet ion o f  CM-SM/MDA d o c k i n g :  6:40 GETt 
I n i t i a t i o n  of Deorb i t  Maneuver: 661:40 GET 
CM Landing:  662 : 1 0  GET 

[Assumed d a t e :  August 151 

Exper imen t s  D021, D022, T023, T 0 2 5 ,  and SO20 a r e  
r e s t r i c t e d  i n  whole or i n  p a r t  to per fo rmance  d u r i n g  t h e  sun-  
l i t  p o r t i o n s  o f  one o r  more o r b i t s .  Exper iment  SO19 i s  t o  be  
per formed o n l y  d u r i n g  s p a c e c r a f t  n i g h t .  Exper iment  TO27 
r e q u i r e s  **day" and " n i g h t "  p o r t i o n s  o f  t h e  s p a c e c r a f t  o r b i t a l  
p a t h  f o r  pe r fo rmance .  Experiment  DO08 r e q u i r e s  a knowledge of  
w h e t h e r  t h e  s p a c e c r a f t  i s  i n s i d e  o r  o u t s i d e  t h e  South  A t l a n t i c  
anomaly. These  e x p e r i m e n t s  a r e  s c h e d u l e d  below i n  a c c o r d a n c e  
w i t h  s p a c e c r a f t  d a y / n i g h t  c y c l e s  and  t h e  s p a c e c r a f t  ephemer i s  
as c a l c u l a t e d  b y  M r .  A .  B .  Baker (Bellcomm) u s i n g  a m o d i f i c a t i o n  
of t h e  Bellcomm Apol lo  S i m u l a t i o n  Program (BCMASP) w i t h  o r b i t a l  
and l a u n c h  p a r a m e t e r s  as d e s c r i b e d  above .  

Recent  b a s e l i n e  changes have  r e v i s e d  t h e  o r b i t a l  
i n c l i n a t i o n  t o  3 5 O  and t h e  i n i t i a l  c i r c u l a r  o r b i t a l  a l t i t u d e  to 
2 1 0  n m . t t  CM/SM a v a i l a b i l i t y  may " s l i p "  t h e  l a u n c h  d a t e s  f o r  
A A P - l / A A P - 2  p r o j e c t e d  i n  t h e  ML-15 s c h e d u l e ;  t h e  p h a s i n g  o f  
d a y / n i g h t  c y c l e s  and t h e  s c h e d u l i n g  o f  a s s o c i a t e d  e x p e r i m e n t s  
shown i n  t h e  crew a c t i v i t y  sequence  below,  t o g e t h e r  w i t h  D008, 
must be r e g a r d e d  as o n l y  " r e p r e s e n t a t i v e "  u n t i l  f i r m  l a u n c h  
s c h e d u l e s  a r e  d e f i n e d .  

*Refe rence  30  
**Refe rence  3 1  

***Base l ine  change subsequen t  t o  PBRM p u b l i c a t i o n  
tGET : Ground E l a p s e d  T i m e  (Hours  : M i n u t e s )  measured f rom 

A A P - 1  l i f t o f f  
t t R e f e r e n c e  2 
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4 . 2  P r e s s u r i z a t i o n  Sequences 

The t i m e  r e q u i r e d  f o r  t n i t i a l  p r e s s u r i z a t i o n  of t h e  
O r b i t a l  Workshop i s  c u r r e n t l y  e s t i m a t e d  t o  be  1 6  h o u r s . *  The 
t i m e  r e q u i r e d  f o r  i n i t i a l  p r e s s u r i z a t i o n  of t h e  A i r l o c k  and 
M u l t i p l e  Docking Adapter  (AM/MDA)  was de te rmined  as f o l l o w s .  
The c u r r e n t  MSFC d e s i g n  of t h e  MDA p r o v i d e s  f o r  r e t a i n i n g  %l.5 
p s i a  of N 2  from a ground. purge  i n  t h e  AM/MDA f o r  u se  as a 
d i l u e n t  g a s  i n  t h e  o r b i t i n g  v e h i c l e ' s  c a b i n  a tmosphere .  To 
a t t a i n  nominal  a t m o s p h e r i c  c o n d i t i o n s  i n  t h e  AM/MDA ( 7 0 %  02, 

t h e  c r y o g e n i c  s u p p l y  i n  t h e  SM which i s  t o  be d e s i g n e d  t o  s u p p l y  
0 f o r  i n i t i a l  c l u s t e r  p r e s s u r i z a t i o n  a t  20 .# /hour .**  Thus ,  
i n i t i a l  p r e s s u r i z a t i o n  o f  t h e  AM/MDA w i l l  r e q u i r e  d e l i v e r y  of  
O2 f o r  1 . 9 5  h o u r s .  Two hours  a re  a l l o c a t e d  f o r  t h i s  a c t i v i t y  
i n  t h e  p r e s e n t  s t u d y .  

= 5 p s i a ) ,  %39.#02 must be added i n  o r b i t  from 3 O %  N2' 'TOTAL 

2 

5 . 0  S c h e d u l i n g  G u i d e l i n e s  and Assumptions 

S l e e p  p e r i o d s ,  meals ,  and t h e  expe r imen t s  d e s c r i b e d  
above were s c h e d u l e d ,  where p o s s i b l e ,  i n  acco rdance  w i t h  t h e  
f o l l o w i n g  g u i d e l i n e s  and assumpt ions  : 

1. 

2 .  

3. 

4 .  

O r b i t a l  Workshop (OWS) p a s s i v a t i o n  w i l l  be completed 
p r i o r  t o  t h e  l aunch  of  A A P - 1 .  

The crew s h a l l  e n t e r  t h e  Command Module a t  KSC two 
h o u r s  p r i o r  t o  l i f t o f f  o f  AAP-1. 

Each crewman s h a l l  be  a l l o c a t e d  a t  l eas t  8 c o n t i n u o u s  
h o u r s  o f  s l e e p  d u r i n g  each  m i s s i o n  day .  T y p i c a l l y ,  two 
crewmen s h a l l  s l e e p  s i m u l t a n e o u s l y ,  t h e  t h i r d  w h i l e  
t h e  f i r s t  two a r e  awake. 

A minimum of  3-1/2 hour s  p e r  crewman on each  m i s s i o n  
day s h a l l  remain unass igned  between comple t ion  o f  OWS 
a c t i v a t i o n  and i n i t i a t i o n  of d e o r b i t  p r e p a r a t i o n s  i n  
o r d e r  t o  p r o v i d e  1-1/2 h o u r s  p e r  man p e r  day f o r  p e r -  
s o n a l  housekeeping  and 2 hour s  p e r  man p e r  d a y  f o r  
sys t ems  housekeeping .  P e r s o n a l  housekeeping  i n c l u d e s  
r e s t  , c l o t h i n g  changes ,  and o t h e r  h y g i e n i c  r e q u i r e m e n t s  
Systems housekeeping  i n c l u d e s  m o n i t o r i n g  of s p a c e c r a f t  
sys t ems  per formance .  

*Ai r lock  Data Book, McDonnell Douglas ,  May 2 7 ,  1 9 6 8 ,  c i t e d  
i n  Refe rence  32 
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5 .  

6 .  

7 .  

8 .  

9. 

10. 

11. 

12. 

13 

Each crewman s h a l l  b e  a l l o c a t e d  50 m i n u t e s  f o r  "break-  
fas t , ' '  1 hour  f o r  " lunch , "  and 1 hour  f o r  " d i n n e r "  
d u r i n g  each  m i s s i o n  day .  Where p o s s i b l e ,  s u b j e c t  t o  
expe r imen t  r e q u i r e m e n t s  and s l e e p  c y c l e  r e s t r i c t i o n s ,  
meals s h a l l  be e a t e n  s i m u l t a n e o u s l y  b y  t h e  t h r e e  crewmen. 

One day p e r  week s h a l l  be r e s e r v e d  for r e s t  and 
m i s s i o n  e v a l u a t i o n ,  s u b j e c t  t o  exper iment  r e q u i r e m e n t s .  

A t  l eas t  one crewman, awake or s l e e p i n g ,  must be  i n  
t h e  Command Module th roughou t  t h e  m i s s i o n .  

Exper iments  M050, M O 5 1 ,  M052, M056, ~ 0 1 8 ,  M055 and 
M058 s h a l l  b e g i n  as soon as p o s s i b l e  f o l l o w i n g  MDA 
a c t i v a t i o n .  

A l l o c a t e  2 -1 /4  hour s  o f  p r e p a r a t i o n  t i m e  p r i o r  t o  an 
EVA and 3/4 h o u r  post-EVA t i m e  f o r  a l l  crewmen. 

A l l o c a t e  a maximum d u r a t i o n  of  3 hour s  f o r  any one EVA.  

A l l  crewmen must be awake d u r i n g  an EVA. 

During an EVA one crewman s h a l l  be  i n  t h e  Command 
Module ( s o f t - s u i t e d ) ,  t h e  o t h e r  two b e i n g  o u t s i d e  t h e  
v e h i c l e ' s  p r e s s u r i z e d  volume. 

Days  2 7 ,  2 8 ,  and 29* a r e  r e s e r v e d  f o r  d e a c t i v a t i o n  of  
t h e  OWS/AM/MDA, d e o r b i t  housekeeping  and s towage ,  
d e o r b i t  , e n t r y ,  and r e c o v e r y .  

6 .0  S u b s c h e d u l i n g  of Experiments  

Crew-time r e q u i r e m e n t s  of some of t h e  expe r imen t s  t o  
be  s c h e d u l e d  are d e f i n e d  i n  ways  t h a t  r e l a t e  two or more e x p e r i -  
men t s ,  or an expe r imen t  w i t h  meals or o t h e r  a c t i v i t i e s .  Such 
e x p e r i m e n t s  were ' ' subscheduled" p r i o r  t o  t i m e l i n i n g  t h e  e n t i r e  
m i s s i o n ,  as d i s c u s s e d  below.  

6 . 1  Exper iments  MO52, MO56, and M058** 

1. A l l o c a t e  t ime f o r  u r i n e  c o l l e c t i o n  (MO52: 6 . 5  minu tes /  
man) and mass measurement of food  and f l u i d s  consumed 
(M056: 3 . 2  minutes/man) d u r i n g  each  meal f o r  each  
crewman. 

*Day 1 i s  d e f i n e d  as beg inn ing  14-1 /2  h o u r s  p r i o r  t o  A A P - 1  
l i f t o f f  i n  o r d e r  t o  i n c l u d e  p r e f l i g h t  crew a c t i v i t i e s  i n  t h e  
s c h e d u l e .  The s c h e d u l e d  m i s s i o n  d u r a t i o n  from AAP-1  l i f t o f f  t o  
CM l a n d i n g  i s  27 days 1 4  hour s  1 0  m i n u t e s .  

and Body Mass Measurement Device.  
**Bone and Muscle Changes, Specimen Mass Measurement Device ,  
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6 .2  

2 .  A l l o c a t e  t ime f o r  body mass measurements (M058: 5 
minutes/man) p r i o r  t o  b r e a k f a s t  and t ime  f o r  f e c a l  
c o l l e c t i o n  ( ~ 0 5 6 :  2 3  minutes/man) f o l l o w i n g  break-  
f a s t  f o r  each  crewman from comple t ion  of MDA a c t i -  
v a t i o n  t o  i n i t i a t i o n  of  MDA d e a c t i v a t i o n .  

3 .  A l l o c a t e  5 minu tes  d u r i n g  each  lunch  p e r i o d  of one 
crewman t o  i n i t i a t e  d r y i n g  of u r i n e  (M052) and f e c e s  
( ~ 0 5 6 ) .  AssL:me f e c a l  d r y e r  i s  c a p a b l e  of s i m u l t a n e o u s l y  
d r y i n g  a l l  u r i n e  and f e c a l  samples  c o l l e c t e d  i n  a 
24-hour p e r i o d .  

4 .  Assuming t h e  f e c a l  d r y e r  s h u t s  o f f  a u t o m a t i c a l l y  when 
d r y i n g  i s  completed,  a l l o c a t e  5 minu tes  d u r i n g  each  
d i n n e r  p e r i o d  of two crewmen (MO52,  M056) f o r  removing,  
l o g g i n g ,  and s towing  d r i e d  samples .  

5 .  The f o l l o w i n g  d u r a t i o n s  p r o v i d e  t h e  t ime  r e q u i r e d  f o r  
each  meal i n c l u d i n g  M052, M058, and t h e  p o r t i o n s  of 
M056 d e s c r i b e d  i n  items 1 t h r o u g h  4 immedia te ly  above:  

B r e a k f a s t :  1-1/2 hour s  
Lunch: 1 - 1 / 4  hour s  

Dinner:  1-1 /4  hour s  

6 .  Exper iments  MO52, M056, and M058 a r e  comple t e ly  
s c h e d u l e d  f o r  performance d u r i n g  meal p e r i o d s  as 
i n d i c a t e d  i n  Item 6 ,  w i t h  t h e  e x c e p t i o n  o f  i n i t i a l  
checkout  and s t a n d a r d  mass measurements of M056, 
and unscheduled  u r i n e / f e c a l  c o l l e c t i o n s  and measure- 
ments  (M052, M056).  

Exper iments  D021, D022, T023* 

1. A l l o c a t e  one EVA p e r i o d  on Day 5 (T023) or as soon a s  
p o s s i b l e  t h e r e a f t e r  c o n s i s t e n t  w i t h  s c h e d u l i n g  r e q u i r e -  
ments  of h i g h e r  p r i o r i t y  e x p e r i m e n t s .  

2 .  A l l o c a t e  a second  EVA p e r i o d  l a t e  i n  t h e  m i s s i o n  ( D 0 2 2 ) .  

3 .  Requ i red  d u r a t i o n s  f o r  each  crewman: 

F i r s t  EVA P e r i o d  Second EVA P e r i o d  
EVA P r e p a r a t i o n :  2-1/11 hours  EVA P r e p a r a t i o n :  2-1 /4  h o u r s  
EVA EVA 

D021:  1 2 0  m i n u t e s  D O 2 2  Sample Recovery: 1 h o u r  
TO23: 50 m i n u t e s  P o s t  EVA: 3/4 hour  
DO22 Deployment: 30 minutes  

P o s t  EVA: 3/4 hour  

*Expandable A i r l o c k ;  Expandable S t r u c t u r e s  f o r  Recovery; 
S u r f a c e  Adsorbed M a t e r i a l s .  
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4 .  The above a l l o c a t i o n  s a t i s f i e s  a l l  crew-time r e q u i r e -  
ments  of D 0 2 1 ,  D 0 2 2 ,  and TO23 on t h e  AAP-l/AAP-2 
m i s s i o n .  

6 . 3  Exper iments  D O 1 9  and D020* 

Elements  of DO19 and DO20 T a s k s  w i l l  be grouped t o  
i n t e g r a t e  t a s k  per formance  w i t h i n  each  expe r imen t ,  such  groups  
b e i n g  d e f i n e d  below as "Modes. 

1. Mode A: 

A s u b j e c t  and o b s e r v e r  a re  r e q u i r e d  s i m u l t a n e o u s l y  f o r  
t h e  f o l l o w i n g  con t inuous  sequence :  

Don MOL s u i t  w i t h  LCG ( D O l 9 )  2 9 .  minu te s  

F i x i t y  T a s k  B o a r d / F i x i t y  R e s t r a i n t s  Opera- 
t i o n s  ( D 0 2 0 )  93 .  minutes  

T r a n s i t i o n  (D020) 7 .  minu te s  

M508 Task Board/MOL R e s t r a i n t s  O p e r a t i o n s  
(D020) 113.  minu tes  

T r a n s i t i o n  (D020) 1 6 .  minu te s  

~ 5 0 8  Task Board/M508 R e s t r a i n t s  O p e r a t i o n s  
(D020) 1 1 3 .  minutes  

Stow R e s t r a i n t s  and t o o l s  (D020)  12. minutes  

Doff s u i t  and i n i t i a t e  s u i t  d r y i n g  2 4 .  m inu te s  

4 0 7 .  minu te s  - T o t a l  D u r a t i o n  o f  DOlg/D020 Mode A - 

2 .  Mode B :  

A s u b j e c t  and o b s e r v e r  are  r e q u i r e d  f o r  t h e  f o l l o w i n g  
o p e r a t i o n s  : 

Don and d o f f  MOL s u i t  w i t h  CWG and 
i n i t i a t e  s u i t  d r y i n g  ( D O l g )  35. m i n u t e s  

* S u i t  donning and S l e e p  S t a t i o n  E v a l u a t i o n ;  A l t e r n a t e  
R e s t r a i n t s  E v a l u a t i o n  
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3 .  Mode C :  

One man i s  r e q u i r e d  f o r  2 4 .  minu te s  t o  e n t e r  t h e  
MOL s l e e p  s t a t i o n ,  e v a l u a t e  t h e  s t a t i o n ,  e g r e s s ,  
and s e c u r e  s t a t i o n  ( D O l g ) :  2 4 .  m inu te s ,  i n c l u d i n g  
9. minu tes  o f  M055 

4 .  Mode D :  

One man i s  r e q u i r e d  for t h e  f o l l o w i n g  sequence :  

S e t u p  (D020, M055) 2 1 .  minu te s  

F i x i t y  Task Board /F ix i ty  R e s t r a i n t s  
O p e r a t i o n s  (D020) 7 5 .  minu te s  

T r a n s i t i o n  (D020) 7 .  minu te s  

M508 T a s k  Board/MOL R e s t r a i n t s  Opera- 
t i o n s  (D020) 1 0 8 .  minu te s  

T r a n s i t i o n  (D020) 1 6 .  minu te s  

~ 5 0 8  Task Board/M508 R e s t r a i n t s  Opera- 
t i o n s  ( D 0 2 0 )  1 0 8 .  minu te s  

Stow R e s t r a i n t s  and t o o l s  ( D 0 2 0 )  2 4 .  m inu te s  

359. minu te s  - T o t a l  D u r a t i o n  of Mode D (D020) - 

7 . 0  C r e w  A c t i v i t y  Sequence 

C r e w  T i m e l i n e s  c o n s t r u c t e d  from t h e  above s c h e d u l i n g  
g r o u n d r u l e s ,  exper iment  r e q u i r e m e n t s ,  and m i s s i o n  d e s c r i p t i o n  
are  p r e s e n t e d  i n  t h e  f o l l o w i n g  pages .  The a c t i v i t i e s  of each  
crewman d u r i n g  two m i s s i o n  days i s  shown on each  page .  The f i r s t  
m i s s i o n  day,  as n o t e d  p r e v i o u s l y ,  h a s  been d e f i n e d  as commencing 
14-1/2 h o u r s  p r i o r  t o  l i f t o f f  i n  o r d e r  t o  i n d i c a t e  crew a c t i v i t i e s  
immedia t e ly  p r e c e d i n g  f l i g h t .  The t i m e s c a l e  accompanying each  day  
i n d i c a t e s  t h e  number of e l a p s e d  hour s  measured from l i f t o f f  o f  
A A P - 1 .  Each crew a c t i v i t y  i s  i d e n t i f i e d  by a b r i e f  d e s c r i p t i v e  
d e s i g n a t i o n ,  e . g . ,  " s l e e p , "  i 1 ~ 0 1 8 , i i  e t c . ,  and an i n d i c a t i o n  o f  
s t a r t  and s t o p  t imes ,  Margina l  n o t e s  supplement  t h e  i n d i v i d u a l  
t i m e l i n e s  as r e q u i r e d .  
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It must b e  s t r e s s e d  t h a t  t h e  exper iment  r e q u i r e m e n t s ,  
g r o u n d r u l e s ,  and m i s s i o n  pa rame te r s  do n o t  u n i q u e l y  d e f i n e  a 
s i n g l e  m i s s i o n  t i m e l i n e  f o r  t h e  crew. What has been  a t t e m p t e d ,  
t h e r e f o r e ,  i s  t h e  c o n s t r u c t i o n  of t i m e l i n e s  which s a t i s f y  t h e  
crew-time r e q u i r e m e n t s  and c o n s t r a i n t s  imposed by  e x p e r i m e n t s ,  
g r o u n d r u l e s ,  and m i s s i o n  pa rame te r s  i n  a l o g i c a l l y  s e l f  c o n s i s t e n t  
manner.  T h i s  has been l a r g e l y  b u t  n o t  e n t i r e l y  accompl ished;  
v i o l a t i o n s  of r e q u i r e m e n t s  and c o n s t r a i n t s  which appea red  t o  be 
u n a v o i d a b l e  i n  a t t e m p t i n g  t o  s c h e d u l e  a l l  a s s i g n e d  expe r imen t s  
are d i s c u s s e d  i n  t h e  n e x t  s e c t i o n  o f  t h i s  memorandum. 
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8 . 0  A n a l y s i s  o f  C r e w  A c t i v i t y  Sequence 

r e q u i r e m e n t s  imposed by  m i s s i o n  p a r a m e t e r s ,  g r o u n d r u l e s ,  and 
e x p e r i m e n t s  have been met i n  t h e  crew t i m e l i n e s  p r e s e n t e d  above.  

8 . 1  ExDeriments 

T h i s  s e c t i o n  d i s c u s s e s  t h e  e x t e n t  t o  which crew-time 

A l l  e x p e r i m e n t s  a s s i g n e d  t o  A A P - 1  and AAP-2 by ML 
Program D i r e c t i v e  3 C *  a p p e a r  i n  t h e  crew t i m e l i n e s  w i t h  t h e  
e x c e p t i o n  o f :  

1. t h o s e  e x p e r i m e n t s  for which no  i n - f l i g h t  crew t i m e  
i s  r e q u i r e d  (S027,  M415, T018) ,  

2 .  t h o s e  expe r imen t s  for which r e q u i r e d  crew p a r t i c i p a t i o n  
would be  de te rmined  i n  " r ea l  t ime"  d u r i n g  t h e  opera-  
t i o n a l  m i s s i o n  ( T 0 0 4 ,  S065) ,  and 

3.  Experiment  D O 1 7  which has been  c a n c e l l e d  by t h e  
p r i n c i p a l  i n v e s t i g a t o r .  

A l l  expe r imen t s  a p p e a r i n g  i n  t h e  crew a c t i v i t y  sequence  
have  been  a l l o c a t e d  a t  l e a s t  as much t i m e  as i s  r e q u i r e d  by t h e  
expe r imen t  t i m e - d e f i n i t i o n s  compiled above w i t h  t h e  e x c e p t i o n  of 
M508, r u n s  3 ,  4 ,  and 6 ( L i t t o n  Hard S u i t ) .  

8 . 2  S c h e d u l i n g  Groundrules  

The s c h e d u l i n g  g u i d e l i n e s  and assumpt ions  s t a t ed  p re -  
v i o u s l y  a re  adhered t o  i n  t h e  crew a c t i v i t y  sequence  w i t h  t h e  
e x c e p t i o n s  and q u a l i f i c a t i o n s  n o t e d  i n  t h i s  s e c t i o n .  

8 . 2 . 1  SleeD P e r i o d s  

The s l e e p  p e r i o d s  a s s i g n e d  t o  each  crewman i n  t h e  
crew a c t i v i t y  sequence  are shown i n  F i g u r e  1. I n  g e n e r a l ,  crew- 
men 2 and 3 are s c h e d u l e d  t o  s l e e p  s i m u l t a n e o u s l y ;  crewman 1 
s l e e p s  when t h e  o t h e r  crewmen are awake. The p r e f l i g h t  s l e e p  
c y c l e  of crewmen 2 and 3 i s  p r e s e r v e d  w i t h  on ly  minor  v a r i a t i o n s  
u n t i l  Day 28:  a t  t ha t  t i m e  a normal  s l e e p  p e r i o d  i s  t e r m i n a t e d  
a f t e r  6 h o u r s  and an a t y p i c a l  s l e e p  p e r i o d  commences 1.7 hours  
l a t e r .  T h i s  " p h a s e - s h i f t "  i n  s l e e p  c y c l e s  b r i n g s  a l l  3 crewmen 
" i n t o  phase" t o  p e r m i t  d e o r b i t ,  e n t r y ,  and r e c o v e r y  w i t h  a l l  
awake. The p r e f l i g h t  s l e e p  c y c l e  o f  crewman 1 i s  " p h a s e - s h i f t e d "  
on Day 2 of t h e  m i s s i o n  t o  i n i t i a t e  t h e  t y p i c a l  s t a g g e r e d  s l e e p  
s c h e d u l e  which i s  employed throughout  most o f  t h e  m i s s i o n .  

*Refe rence  1 
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Therea f t e r  t h e  s l e e p  c y c l e  of crewmen i s  m a i n t a i n e d  w i t h  on ly  
minor  v a r i a t i o n s  e x c e p t  d u r i n g  Day 9 where i n i t i a t i o n  of a nor -  
m a l  s l e e p  p e r i o d  i s  d e l a y e d  $3  hours  b y  t h e  f i r s t  EVA, i n  which 
crewman 1 p a r t i c i p a t e s  as mon i to r  i n  t h e  Command Module. 

8 . 2 . 2  Unscheduled T i m e  

Unscheduled tlme f o r  each  crewman th roughou t  t h e  
m i s s i o n  i s  shown i n  f i g u r e s  2 ,  3 ,  and 4 .  On each  day between 
comple t ion  of OWS a c t i v a t i o n ,  i . e . ,  comple t ion  of  Experiment  
M487 (Day g ) ,  and t h e  s t a r t  of c l u s t e r  d e a c t i v a t i o n  p r e p a r a t i o n s  
(Day 2 7 ) ,  a t  l e a s t  3- l /2  hours/man of unscheduled  t ime remain  
for p e r s o n a l  and s y s t e m s  housekeeping  w i t h  t h e  f o l l o w i n g  
e x c e p t i o n s :  

Crewman 

20  
2 1  
2 4  
21 

Unscheduled T i m e  
(hour s  : m i n u t e s )  

0 : 2 7  
1 : 5 5  
3 : 10 
3:05 

I n  on ly  one i n s t a n c e  (crewman 1 on Day 2 0 )  I s  t h e  amount of 
unschedu led  t i m e  less t h a n  t h e  1 . 5  hr/man/day r e q u i r e d  by 
g r o u n d r u l e  f o r  p e r s o n a l  housekeeping .  

8 . 2 . 3  Meals 

Three  meals of t h e  r e q u i r e d  d u r a t i o n  a re  p r o v i d e d  
for each  man d u r i n g  each  mis s ion  day;  " b r e a k f a s t "  i m m e d i a t e l y  
f o l l o w s  e a c h  s l e e p  p e r i o d  and " d i n n e r "  immedia te ly  p r e c e e d s  
e a c h  s l e e p  p e r i o d  e x c e p t  for t h e  f i r s t  i n f l i g h t  meal of e a c h  
man which b e g i n s  i m e d i a t e l y  a f t e r  p r e p a r a t i o n s  f o r  i n i t i a l  
p r e s s u r i z a t i o n  o f  t h e  AM/MDA ( 7  : 40 G E T ) .  

All crewmen e a t  s i m u l t a n e o u s l y  or have o v e r l a p p i n g  
meal p e r i o d s  e x c e p t  on d a y s  5 ,  9 ,  11, 19, 23 when only  two of 
t h e  t h r e e  meals are e a t e n  s i m u l t a n e o u s l y  by a l l  crewmen and on 
days  3 ,  4 ,  7 ,  1 3 ,  14, 1 5 ,  2 4 ,  25, 26 when only  one meal i s  e a t e n  
s i m u l t a n e o u s l y  b y  a l l  crewmen. 
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8 . 2 . 4  Rest and Miss ion  E v a l u a t i o n  Days 

I n  A A P ,  MSC has fo l lowed  t h e  p r a c t i c e  o f  a l l o c a t i n g  
e v e r y  s e v e n t h  day f o r  r e s t  and m i s s i o n  e v a l u a t i o n ,  w i t h  
e s s e n t i a l l y  no  e x p e r i m e n t s  performed on such  days ( R e f e r e n c e  7 ) .  
I n  c o n s t r u c t i n g  t h e  crew a c t i v i t y  sequence  of  t h i s  s t u d y ,  i t  was 
n o t  found p o s s i b l e  t o  f o l l o w  t h a t  p r a c t i c e  and t o  s t i l l  s c h e d u l e  
a l l  a s s i g n e d  e x p e r i m e n t s .  Unscheduled t i m e  r ema in ing  a v a i l a b l e  
f o r  r e s t  and m i s s i o n  e v a l u a t i o n  i s  shown i n  f i g u r e s  2 ,  3 ,  and 4 .  

8 . 2 . 5  Command Module Occupancy 

The crew a c t i v i t y  sequence  i s  c o n s i s t e n t  w i t h  con- 
t i n u o u s  manning of  t h e  Command Module e x c e p t  d u r i n g  a 1 4  minu te  
p e r i o d  on Day 1 9 .  

8 .2 .6  Maximum EVA D u r a t i o n  

The d u r a t i o n  of t h e  f i r s t  EVA (Day 9 )  i n  t h e  above 
crew a c t i v i t y  sequence  i s  20 m i n u t e s  l o n g e r  t h a n  MSC's maximum 
p e r m i s s i b l e  d u r a t i o n  of 3 h o u r s .  
f rom t h e  b a s e l i n e ,  however,  w i l l  p e r m i t  t h e  EVA p e r i o d  on Day 9 
t o  b e  s h o r t e n e d  t o  2-1/2 h o u r s .  

The r e c e n t  d e l e t i o n  of TO23 

9 .0  E f f e c t  o f  Recent E l i m i n a t i o n  of  C e r t a i n  Exper iments  f rom 
t h e  B a s e l i n e  Miss ion  

Exper iments  ,5018, T013, SOOg, T023, S020, M489, M493, 
and M492 which are shown i n  t h e  crew t i m e l i n e s  of t h i s  s t u d y  are  
n o  l o n g e r  b a s e l i n e d  f o r  t h e  A A P - l / A A P - 2  m i s s i o n .  Expe r imen t s  
M489, M493, and M492 were among t h e  l a s t  t o  b e  s c h e d u l e d  due t o  
t h e i r  low p r i o r i t y ;  t h e i r  d e l e t i o n  t h e r e f o r e  does n o t  imply a 
g a i n  i n  s c h e d u l i n g  f l e x i b i l i t y .  A s  n o t e d  above,  t h e  removal  of 
Exper iment  TO23 has t h e  b e n e f i c i a l  e f f e c t  of r e d u c i n g  t h e  f i r s t  
EVA p e r i o d ' s  d u r a t i o n  t o  l e s s  t h a n  3 h o u r s .  The crew-time impact  
o f  SOOg, which r e q u i r e s  only 1 / 2  h o u r  of  one man's t i m e  e a r l y  i n  
t h e  m i s s i o n  and 1 /2  hour  l a t e r  i n  t h e  m i s s i o n ,  was r e l a t i v e l y  
i n s i g n i f i c a n t ;  t h e  d e l e t i o n  of t h a t  exper iment  g a i n s  l i t t l e  i n  
s c h e d u l i n g  f l e x i b i l i t y  for t h e  r ema in ing  b a s e l i n e d  e x p e r i m e n t s .  
The d e l e t i o n  of SO20 on Day 1 0  c r e a t e s  .16 hours  of unschedu led  
t i m e  f o r  crewman 3 s i m u l t a n e o u s l y  w i t h  an e x i s t i n g  and s l i g h t l y  
l o n g e r  unschedu led  p e r i o d  for crewman 2 .  T h i s  p e r i o d  of 2 man 
t i m e  would be u s e f u l  f o r  m i s s i o n  e v a l u a t i o n  and r e s t .  The 
d e l e t i o n  of SO20 and €4489 on Day 1 8  c r e a t e s  an unschedu led  
p e r i o d  of 8 h o u r s  f o r  crewman 2 which a g a i n  may be used  t o  
a d v a n t a g e  as a r e s t  and e v a l u a t i o n  p e r i o d .  
TO13 g a i n s  e a c h  crewman 1 hour  of  unschedu led  t i m e :  
g a i n  o c c u r s  s i m u l t a n e o u s l y  f o r  t h e  e n t i r e  crew and adds t o  
s c a r c e  unschedu led  three-man-awake t i m e .  Crewman 1 g a i n s  an  
u n i n t e r r u p t e d  8 h o u r  p e r i o d  of unschedu led  t i m e  by t h e  d e l e t i o n  
of s018. 

The e l i m i n a t i o n  of 
t h i s  t i m e  
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A comprehensive view o f  t h e  i n c r e a s e  i n  unschedu led  
t ime r e s u l t i n g  from a l l  of  the  above d e l e t i o n s  of e x p e r i m e n t s  
i s  shown i n  f i g u r e s  2 ,  3 ,  and 4 .  I n  no  c a s e  does t h e  a d d i t i o n a l  
unschedu led  t ime p r o v i d e  r e l i e f  on p r e v i o u s l y  ove r schedu led  
d a y s ,  i . e . ,  d a y s  on which l e s s  t h a n  3-l/2 h o u r s  of  unschedu led  
t i m e  had been r e t a i n e d .  

1 0 . 0  Comparison w i t h  MSC Reference  F l i g h t  P l a n  f o r  A A P - l / A A P - 2  

for AAP-l/AAP-2 b a s e d  upon ML D i r e c t i v e  3 C  as i s s u e d  i n  J a n u a r y  
1968.  I n  t h a t  s t u d y  days 8 ,  15 ,  and 2 2  were r e s e r v e d  f o r  m i s s i o n  
e v a l u a t i o n  and t h e r e f o r e  were n o t  a v a i l a b l e  f o r  conduc t ing  e x p e r i -  
men t s ;  i n  a d d i t i o n ,  no  p r i o r i t y  was a t t a c h e d  t o  i n i t i a t i n g  t h e  
per formance  of  e s s e n t i a l  b iomed ica l  expe r imen t s  as soon as 
p o s s i b l e  a f t e r  MDA a c t i v a t i o n . * *  The r e s u l t i n g  r e f e r e n c e  f l i g h t  
p l a n  d i d  n o t  s c h e d u l e  expe r imen t s  D 0 2 2 ,  M051, M469, SOO9, S O l 9 ,  
S020,  S065,  T013, T 0 2 0 ,  o r  T023. O f  t h o s e  expe r imen t s  n o t  
s c h e d u l e d ,  t h e  f o l l o w i n g  a r e  i n  t h e  AAP-l/AAP-2 b a s e l i n e  a t  t h i s  
w r i t i n g :  D022,  M051, SOlg,  SO65 (SlOl), T 0 2 0 .  Exper iments  DO20 
and M508 were s c h e d u l e d ,  bu t  n o t  i n  t h e i r  e n t i r e t y .  

I n  A p r i l  1968,  MSC i s s u e d  a Refe rence  F l i g h t  P l a n #  

1 1 . 0  Conc lus ions  

The p r imary  c o n c l u s i o n  of  t h i s  s t u d y  i s  t h a t  t h e  e x p e r i -  
ments  c u r r e n t l y  a s s i g n e d  t o  AAP-l/AAP-2 are compa t ib l e  w i t h  
crew-time a v a i l a b i l i t y :  *** t h a t  c o n c l u s i o n  must ,  however,  be 
u n d e r s t o o d  i n  t h e  c o n t e x t  of t h e  s c h e d u l i n g  ground r u l e s  employed, 
and i n  t h e  e x t e n t  t o  which such g r o u n d r u l e s  were obse rved .  Ground- 
r u l e s  and a s sumpt ions  have been e x p l i c i t l y  s t a t e d  above and need 
n o t  be  repea ted ;  s i g n i f i c a n t  d e p a r t u r e s  f rom t h o s e  r u l e s  and 
a s sumpt ions  a re ,  however,  worth emphas iz ing  h e r e :  

1. 

2 .  

I n  f o u r  separate  i n s t a n c e s ,  t h e  a l l o c a t i o n  of  
unschedu led  t i m e  t o  e a c h  crewman f e l l  below 3-1/2 
h o u r s  p e r  day .  I n  one i n s t a n c e  (crewman 1, Day 2 0 )  
t h e  amount of unscheduled  time rema in ing  i s  27 m i n u t e s .  
Such t i g h t  s c h e d u l i n g  s h o u l d ,  o f  c o u r s e ,  b e  avo ided  i n  
a s c h e d u l e  i n t e n d e d  f o r  u s e  i n  an  o p e r a t i o n a l  f l i g h t .  
A d d i t i o n a l  work i s  t h e r e f o r e  n e c e s s a r y  t o  a t tempt  t o  
a l l e v i a t e  t h e  problem by r e s c h e d u l i n g ,  by mod i fy ing  
t h e  crew-time r e q u i r e m e n t s  of one or more e x p e r i m e n t s ,  
by mod i fy ing  s c h e d u l i n g  g r o u n d r u l e s ,  or, i f  n e c e s s a r y ,  
by  d e l e t i n g  one o r  more expe r imen t s  f rom t h e  m i s s i o n .  

A l l  crewmen ea t  a l l  meals s i m u l t a n e o u s l y  on 15 days  
of t h e  m i s s i o n ,  only 2 meals s i m u l t a n e o u s l y  on 5 d a y s ,  
and on ly  one meal s i m u l t a n e o u s l y  on 9 m i s s i o n  d a y s .  

*Refe rence  7 
**Other e s s e n t i a l  g r o u n d r u l e s  were, however,  s u b s t a n t i a l l y  

***This assumes t h e  L i t t o n  S u i t  p o r t i o n s  o f  M508 are d e l e t e d .  
t h e  same as t h o s e  employed i n  t h e  p r e s e n t  s t u d y .  
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3.  It was n o t  found p o s s i b l e  t o  a l l o c a t e  d a y s  e x c l u s i v e l y  
f o r  m i s s i o n  e v a l u a t i o n  c o n s i s t e n t  w i t h  t h e  s c h e d u l i n g  
of a l l  c u r r e n t l y  a s s i g n e d  e x p e r i m e n t s .  A p p r e c i a b l e  
amounts of  unscheduled  t i m e  o v e r  and above p e r s o n a l  
and sys t ems  housekeeping  r e q u i r e m e n t s  are ,  however,  
a v a i l a b l e ,  as shown i n  f i g u r e s  2 ,  3 ,  and 4 .  

The s c h e d u l i n g  e x e r c i s e  c a r r i e d  ou t  i n  t h i s  s t u d y  i n d i c a t e s  t h e  
d e s i r a b i l i t y  o f  i n c o r p o r a t i n g  a l l  expe r imen t s  c u r r e n t l y  a s s i g n e d  
t o  A A P - l / A A P - 2  i n t o  a base l ine  o p e r a t i o n a l  f l i g h t  p l a n ,  p r o v i d e d  
s y s t e m s  s u p p o r t  r e q u i r e m e n t s  can  b e  met. Such an o p e r a t i o n a l  
f l i g h t  p l a n  would,  o f  c o u r s e ,  r e q u i r e  p e r i o d i c  u p d a t i n g  as e x p e r i -  
ment crew-time r e q u i r e m e n t s  a r e  r e v i s e d  t o  r e f l e c t  changes i n  
e x p e r i m e n t a l  p r o c e d u r e s  and t h e  r e s u l t s  of  expe r imen t  s i m u l a t i o n s .  
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